Correlation among oxysterol potencies in the regulation of the degradation of 3-hydroxy-3-methylglutaryl CoA reductase, the repression of 3-hydroxy-3-methylglutaryl CoA synthase and affinities for the oxysterol receptor.
25-Hydroxycholesterol regulates cholesterol biosynthesis by two mechanisms: repression of the transcription of the genes for several cholesterogenic enzymes and acceleration of the degradation of the enzyme 3-hydroxy-3-methylglutaryl CoA reductase. In the present work the structural features which govern oxysterol potency were determined separately for each regulatory mechanism. Regulation of degradation was tested using a 3-hydroxy-3-methylglutaryl CoA reductase-beta-galactosidase fusion protein. Repression of enzyme synthesis was tested by measuring 3-hydroxy-3-methylglutaryl CoA synthase activity since this protein is not regulated by a degradative mechanism. Oxysterol activities were highly correlated between the two assays (R = .959) demonstrating that the degradative and repressor mechanisms share an element which determines oxysterol regulatory potency. Correlation of these results with previous data for the affinity of these oxysterols for the oxysterol receptor suggests that the receptor is the element involved in both these regulatory pathways.